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TONG-TIME AGRICULTURAL PROGRAM FOR
AROOSTOOK COUNTY

Aroostook county has become the outstanding potato produc
ing area of the United States. This county alone, with only 389,000
acres or 9.24 per cent of its area in harvested crops, produced
55,250,000 bushels or 15.3 per cent of the total 1934 United States
potato crop.
The presence of soil and climatic conditions favorable to pro
duction of good potatoes has been largely responsible for the popu
larity of this crop. At the same time, these natural conditions have
limited the production of other cash crops. Thus, it is apparent
that the prosperity of Aroostook county fluctuates with the relative
prosperity of this one crop, potatoes.
The potato industry in the last four years, 1930-1934, has ac
cumulated large financial losses, due to the extremely low prices
that have prevailed. In consequence, Aroostook county has piled
up a farm indebtedness estimated at approximately $28,000,000 or
about 55 per cent of the total value of all farm real estate.
During this period of financial stress, problems relative to in
efficiencies in production and marketing have arisen and must be
solved. It should be borne in mind, however, that these problems
must be considered from a long-time viewpoint in order that they
may lead to permanent improvement.
Aroostook has always been dependent upon the one crop, po
tatoes, and because of that fact, it is necessary to consider the vari
ation that has occurred in the “cash to grower” value of this prod
uct. The ten years, 1921-1930, show wide variations in potato
prices but may be considered a representative period when taken
as a whole. During these ten years, the county
*
showed variations
as follows: 8,894,000 to 14,328,000 barrels shipped; $.81 to $5.35
in average yearly price; and $8,079,000 to $48,272,000 in yearly
value of the potato crop. The average year’s business for the
county was 9,566,875 barrels shipped at a farm price of $2.38,
giving a “cash to grower” return of $22,840,976. It should be
recognized here that in this period, large debts were accumulated
* Unpublished undergraduate thesis “The Value of Table Stock Potatoes
to Aroostook County Producers,” Agricultural Economics Department, Oro
no, Maine.
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during the years of low prices and were liquidated in the profitable
years that immediately followed.
In order that the financial position of the county may be ac
curately stated, the last four crop years, 1930-1933, will be compared
with the standard established, that is, the ten years just summarized.
As previously noted, three of the last four years have shown large
losses while the fourth, 1933-1934, showed only relatively small
profits. For these four years, the average yearly “cash to grower”
income has been 12 1/2 millions of dollars or less than 60 per cent
of the ten-year average, 1921-1930. The 1934-1935 crop year,

forest lands
Farmland
Northern Maine, showing forest and farm lands in Aroostook County

Agricultural Program for Aroostook County

5

preceded by large interest accumulating debts, has brought about
the panicky farm situation so pronounced throughout the county.
During this season, Aroostook shipped 13,500,000 barrels at an
average farm price of 42 cents per barrel, returning a total income
of 5 1/2 millions of dollars. This is 30 per cent less than the lowest
year 1921-1930 and only one-fourth of the average for that period.
The annual cash outlay for a 130,000 acre crop of potatoes,
a conservative acreage for the county, is $70 per acre, or $9,100,000.
The 1934-35 crop showed an average cash and labor loss of about
$75 per acre, resulting in a total loss for the county of about $9,750,000. The indebtedness of Aroostook farmers now equals $28,000,000 with interest accumulating at the rate of over $1,500,000 per
year. Aroostook farmers are aware that unless potato incomes
show a marked and continued improvement over those of the last
four years, land devaluation and general insolvency will result.
There are at least three possible approaches to a solution of
the financial problems facing the county : (1) Raising potato prices,
(2) reducing the production and marketing costs, and (3) develop
ing additional sources of income.
Summary Data

Aroostook County
1935 Census

Total area
4,209,053 acres
890,847
Acres farm land
Crop land
409,438
Pasture
135,486
Other
345,923
Total population 1930
87,843
Rural
80,565
Rural farm
37,830
All men in gainful
24,191
occupations
Men employed in
12,677
agriculture
6,714
Number farms
Total acres crops grown 1934
Potatoes
133,531
151,181
Hay
78,756
Oats
3,447
Barley
6,084
Wheat

Total production
Potatoes

16,903,472 bbls.
(46,484,548 bus.)
Hay
147,998 tons
Oats
3,134,479 bus.
Barley
105,733 bus.
Wheat
139,383 bus.
Average yields per acre
Potatoes
126.5 bbls.
(348 bus.)
Hay
0.98 tons
Oats
39.8 bus.
Barley
30.7 bus.
Wheat
22.9 bus.
Livestock, Total Number
Horses and colts
15,408
Cows and calves
31,787
12,688
Sheep and lambs
15,849
Swine, all ages
Poultry
137,755*
*State Assessor’s report.
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RAISING POTATO PRICES

Raising potato prices through governmental regulation was
the purpose of the Potato Act of 1935 and of the proposed market
ing agreement of the Agricultural Adjustment Administration.
The repeal of the Potato Act and the postponement of the market
ing agreement leaves an open question as to future Federal action.

REDUCING PRODUCTION AND MARKETING COSTS
Production

The rapid development of Aroostook county into a specialized
potato producing area has not been due to its favorable location
with respect to markets but because soil and climatic conditions have
made possible such large per acre yields that good incomes were
obtained for many years. Land investments, labor, spray, equip
ment, and many other production costs are based on acres planted
and are, therefore, the same whether large or small yields are
produced. It is thus apparent that high yield is the predominant
factor in the production of potatoes at a low per barrel cost.
Maine potato yields, although high when compared with those
of other states, have shown a marked upward trend as noted in the
following table:
Potato Yields per Acre*

Averages 1900-1934
(In barrels)
Five-Year Averages

United States

Maine

1900-1904
1905-1909
1910-1914
1915-1919
1920-1924
1925-1929
1930-1934

32.9
35.8
36.3
34.3
39.3
41.4
39.5

54.9
69.8
82.9
67.3
86.9
92.7
98.2

* U. S. Department of Agriculture Yearbook.

These yield increases are due to a continued advance in the
industry, to the use of improved seed, better cultural practices and
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modern farm equipment. The credit for much of this knowledge
and for the speed with which practical scientific facts have been
compiled and made available, centers around federal and state agri
cultural agencies. It is with these organizations that Aroostook
farmers should continue to cooperate if further increases in yield
are to be obtained.
Without wishing to emphasize one particular field but rather
to cite the practical application of scientific knowledge as it applies
to yields, there are presented here some notes relative to the effect
of soil organic matter upon potato yields.
It is well to recall that for many years Aroostook farmers felt
that the addition of commercial fertilizer alone solved problems of
yield and production costs. The organic matter present in the vir
gin soils lasted for many years and its gradual depletion attracted
little attention. With its disappearance, soil packing took place,
magnesium deficiency reduced yields and poor physical properties
of the soils became apparent. Under these conditions, Aroostook
experienced a slowly decreasing yield trend. At this point, through
scientific study, it became known that Aroostook soils were deficient
in magnesium, that better crop rotations must be practiced, that
the use of lime was necessary and that satisfactory green manure
crops could be grown to replenish the depleted organic supply. It is
to the application of facts similar to these shown in the following
table that Aroostook farmers must resort in order that per unit
production costs may be greatly reduced.
Effect of Organic Matter

on

Potato Yields*

Acre Yields
Plot

1
2
3
4

5

Treatment
Stubble only (1 & 2)
One green manuring crop (1)
Two green manuring crops (1)
One green manuring crop plus
6 tons straw (1)
One green manuring crop plus
20 tons manure (1)

Bushels

Barrels

411
450
493

149
164
179

537

195

567

206

(1) “Each of the plots received 2,000 pounds of 4-8-7 fertilizer.
The green manuring crop used was a mixture of oats, peas
and vetch.
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(2) “The green manuring crop grown on this plot was cut and
spread on plot three which, therefore, had two crops plowed
under.”

Effect of Manure on Potato Yields

Acre Yield
Treatment

2000 lbs. 4-8-7
2000 lbs. 4-8-7
20 tons manure

Bushels

Barrels

359

131

533

194

A second illustration of the practical application of newly dis
covered scientific knowledge is that to be found in the results of
fertilizer placement studies.
*
“The results obtained this year (speaking of 1933) indicate
more strikingly than ever the importance of placement of fertilizer
in determining potato yields. The range in yield between the poor
est and best placement was 53 barrels per acre with single strength
fertilizer and 46 barrels per acre with double strength fertilizer.
With both single and double strength fertilizers, the highest yield
(212 barrels per acre for single strength and 221 barrels per acre
for double strength) was obtained with a placement in which the
fertilizer was placed in narrow bands two inches to each side and
slightly below the seed pieces. The single strength fertilizer gave
the lowest yield (159 barrels per acre) when mixed thoroughly with
the soil below the seed pieces. The double strength fertilizer gave
the lowest yield (165 barrels per acre) when placed in a 4 to 5-inch
band about one inch below the seed pieces.
“Since the placement (in narrow bands two inches on each
side and slightly below the seed pieces) which gives the best results,
may very easily be secured with most modern planters, potato grow
ers should take advantage of this information and adjust their
planters so as to get the most efficient use of the fertilizer used.”
An Aroostook program can do much in aiding studies of these
details and in encouraging both the manufacturers and the farmers
to accept and apply the results obtained. Financial benefits are
* Maine Agricultural Experiment Station “Summary Report of Progress
1934,” page 338.
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Checking Fertilizer and Seed Placement

derived through the application of these conclusions and the indus
try strengthens its position by advancing its methods as rapidly as
possible.
Soil Erosion

A study of maps prepared by the Soil Erosion Survey, U. S.
Department of Agriculture, indicates that there are, in Aroostook,
approximately 150,000 acres of land subject to “moderate sheet
erosion with occasional gullies.” These lands are located along
the Aroostook and St. John Rivers. The largest losses have taken
place in areas adjacent to Presque Isle, Caribou, and Fort Fairfield.
These findings by the Department of Agriculture are substanti
ated in part at least by the observations of persons acquainted with
the area. When it is realized that the erosion brought about by
heavy showers is by far less destructive than the slower sheet ero
sion, the gradual movement of soil to the lower levels, then the
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magnitude of the problem becomes apparent. Erosion is a progres
sive process continually gaining momentum as the soil, through im
proper management, loses its qualities of resistance.

"Washing” or Gully Erosion on an Aroostook Farm

Reducing Dealer Competition

More than 350 individual dealers and shippers in Aroostook
had a part in selling the 48,500 cars of potatoes shipped from the
county during the 1934-35 season. Many of the methods of hand
ling and selling this crop were efficient and many were far too costly.
There are briefly described here a few of the systems under which
Aroostook potatoes are sold. It should be kept clearly in mind that
inefficient selling practices must, in the long run, be paid by the
producer in the form of lower prices for his potatoes. Maine ship
pers operate on a delivered basis with sales being made by wire and
safe delivery guaranteed. Some terminal market dealers operate
houses in the county, buying direct from growers. Some local
dealers buy on the same basis and sell by wire: Others buy direct
for cash on the so-called “joint account” basis. In this case, termi
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nal market jobbers supply the cash and handle all the potatoes,
sharing profits with the local dealer. In other cases, the local dealer
supplies the grower with fertilizer and other items of production,
for which the grower pays in terms of an agreed quantity of pota
toes. This type of a deal is often financed by terminal market in
terests.
Several large brokerage concerns with a national distributing
organization operate on a brokerage basis, selling carlots for local
dealers and growers who load, or hire their potatoes loaded for them.
Local brokers sell for the same class of growers at reduced brok
erage rates. Their sales are made by wire and to anyone in the ter
minal market who will confirm an order. Some of the purchasing
organizations that are subsidiaries of the chain stores now buy load
ed cars direct through representative offices in the county. The
cars are billed as directed with a draft payable upon delivery. There
are still some old-line dealers who sell direct, picking up orders by
wire and falling back on the broker or resorting to consignment
shipping when orders are not available.
The Maine Potato Growers Exchange is, at the present time,
the only cooperative potato marketing agency in the county. This
organization sold 1996 cars last season or about double the amount
sold in 1932-33. It has also operated potato sack and fertilizer
pools that have proven very satisfactory. This cooperative, with
its increased membership, should find it possible to make some very
substantial savings.
In general, it can be said that Aroostook county shows a marked
lack of uniformity in its methods of selling potatoes. Producers are
without market representation, except by persons in the employ
of concerns operating on a brokerage basis. It is possible for ter
minal buyers to play one local dealer and broker against another,
thus lowering the price to everyone. This is especially true when
the quantity of potatoes offered is large and market prices low.
The major difficulty in this phase of the problem is to obtain
the cooperation and support of the industry in determining the rela
tive efficiency of these sales methods. With that cooperation, it
would be possible, through studies of car billings, car jackets, etc.,
to obtain detailed knowledge of sales methods, shipments and re
lated items. Without this detailed information, sound conclusions
relative to marketing methods cannot be made.
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Stimulation

Demand

of

The white potato has long served as the chief vegetable in the
American diet. It is always a relatively cheap food and because of
its general use, little thought has been given to apparent downward
trend in per capita consumption.
A study of the thirty-five years 1900-1934
*
reveals a varia
tion in the yearly per capita consumption of white potatoes from
4.9 bushels in 1912 to 2.5 bushels in 1933. No counter-acting in
crease is evident in sweet potato consumption. When this period
is grouped into seven groups of five consecutive years each, the long
time trend in consumption is apparent.
White Potato
consumption
per capita

Sweet Potato
consumption
per capita

in bushels

in bushels

1900-1904
1905-1909
1910-1914
1915-1919
1920-1924
1925-1929
1930-1934

3.4
4.2
3.8
3.6
3.7
3.2
2.8

.59
.60
.60
.81
.62
.52
.52

35 Yr. Ave.

3.5

.61

There are at least two major factors that have operated to bring
about this decrease in potato consumption, (1) improved refrigera
tion and transportation facilities used for competing produce, and
(2) extensive advertising programs sponsored by the producers of
competing foodstuffs.

IMPROVED REFRIGERATION AND TRANSPORTATION FACILITIES

For many years, the American diet consisted of potatoes as a
main item and green vegetables being used only “in season.” With
this type of demand, potatoes enjoyed a relatively secure position.
* U. S. D. A. Yearbook of Agriculture.
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Market conditions are now changed due to more efficient means of
refrigeration and transportation. Fresh produce is available at
all times at prices that attract a wide range of consumers.
EXTENSIVE ADVERTISING OF COMPETING PRODUCTS

From the apparent downward trend in consumption, it would
appear that potatoes have been unable to withstand the competition
of other foods. A portion of this demand decrease was doubtless
justified, due to lack of fresh vegetables in the early American diet
of twenty or thirty years ago. There is a question, however, as to
just how much the potato should be displaced. Modern methods of
advertising and market practices often so mold public opinion as to
very drastically affect the consumption of certain products. The
health appeal is by far the most fertile field and the one often
emphasized in advertising campaigns.
The carbohydrate content of the American diet has been notice
ably reduced during the last few years. This reduction has doubt
less been most pronounced in the middle income classes to whom a
larger variety of foods are available and the diet has received great
er emphasis. A part of the decreased potato consumption may be
regained as wage earnings increase, or further reductions may be
brought about by improved quality of competing foods. The fact
is certain that, unless the merits of the white potato are kept before
the public, Aroostook producers will be adversely affected by the
advertising of competing products.
Advertising, if wisely planned and economically purchased,
should do much to maintain potato consumption and aid the con
sumer in identifying desirable produce.
The sponsors of competing products are quick to emphasize
the desirable qualities of their products. Potatoes possess many
of these qualities but public opinion is based on the information
which is repeatedly brought to its attention. It is desirable that
food facts relative to potatoes be more generally made known to the
consuming public.
Marketing Costs

The field of marketing, the channel through which all produce
must pass, is somewhat remote from the Aroostook potato producer.

Aroostook County Council
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It determines, to a large extent, what income he will receive for his
year’s work but too many farmers feel no responsibility beyond the
production of the crop and consider themselves the victim of cir
cumstances if sufficient income is not obtained. It is true that out
side factors are, to a large extent, responsible for prices, but market
costs must receive the attention of the producer if he is to realize
the greatest possible returns for his product.
Market costs conform to two general groups:
1.

Costs that relate to a single farm and can be varied
by the operator.

2.

Costs that apply to the industry as a whole and can
be changed only by the united efforts of the many
growers and shippers involved.

COSTS THAT RELATE TO A SINGLE FARM

The individual farmer has long realized that his personal in
come depends in large part upon the efficiency of his farm enter
prises. He has noted changes that were needed and because these
adjustments reflected upon the efficiency of his farm alone, he has
been reasonably progressive in this respect.
The production of large yields of good potatoes is essential to
a successful farmer but his responsibility does not terminate at that
point. Aroostook growers and shippers have, in the past, given
very little thought to the desires of the consumer. Demand and
price conditions have been the chief factor regulating the quality
of produce shipped. During years of high prices, all grades of
potatoes have moved to the consumer as Maine potatoes. When
prices have been lower, a larger portion of the poor grades have
remained in the county and the better grades have been more care
fully handled. Under these fluctuating conditions, Aroostook coun
ty has been unable to establish a more desirable reputation in the
market because producers and shippers have made no attempt, as a
county, to supply a uniform product.
Aroostook potatoes are naturally of good quality, due to the
excellent soil and climatic conditions in the county. It is also true
that the attempts of some individual producers and shippers to pro
vide high grade stock have been very beneficial.

Agricultural Program for Aroostook County
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The following quotation
*
relative to the effect of certain hand
ling methods upon the quality of Aroostook potatoes clearly defines
an important problem:
“Handling or mechanical injuries to potatoes caused by har
vesting and storing operations affected 47.81 per cent of the po
tatoes handled. Major or grade injury was 7.10 per cent and
minor injury was 40.71 per cent. The amounts of injuries due to
the various operations in ascending order of their magnitude were:
For cuts, 0.93 per cent all from digging; and for bruises, 2.22 per
cent from picking into baskets; 8.16 per cent from emptying into
barrels; 17.38 per cent from digging and 19.12 per cent from placing
into storage.”
It is significant to note the importance of certain minor details
as evidenced by further quotations from the same study:
“Careful padding of shaker-elevator machines (diggers)
reduced bruising nearly one-fourth.
“Potatoes emptied through scuttles into track storage bins
were bruised more than one and one-third times as much
as potatoes that were rolled in barrels into bins and emptied.
“Potatoes graded into sacks without padding averaged
nearly twice as much bruising as potatoes graded into sacks
padded underneath with burlap.”

The importance of these minute details are clearly evident and
it can be said that neglect of them has, in the past, operated to the
detriment of Aroostook county producers. Mr. R. L. Spangler,**
U. S. Department of Agriculture, in a study of six eastern cities,
reports as follows:
“Wholesale and retail dealers in six eastern cities in 1930 con
sider mechanical injuries the most common and most serious de
fect found in Maine potatoes.”
Mr. Schrumpf, in Maine Experiment Station Bulletin 365
states: “At the Pittsburg, Pennsylvania, markets during the winter
of 1930, Maine potatoes which sold at a premium above quoted
prices had 15 per cent less bruising than the average of all Maine
potatoes. Two per cent of bruising resulted in reduced prices of
* Maine Agricultural Experiment Station Bulletin 365, “The Effect of
Handling Methods on Quality of Maine Potatoes.”
** U. S. Department of Agriculture, Bureau of Agricultural Economics,
mimeographed report, October, 1930, page 7.

16

Aroostook County Council

Maine potatoes at Boston wholesale markets and 15 per cent of
bruising lowered prices nearly one-third during the 1929-1930
season.”

The Price of Careless Handling Methods

The financial condition of Aroostook growers is dependent in
part upon the amount of potatoes sold and the attitude of the con
sumer toward the quality of that stock. The problem of decreas
ing losses due to the bruising of potatoes is of major importance to
the industry.
COSTS THAT ARE SHARED JOINTLY

It is not an easy matter to draw a line of demarcation between
these two classifications of costs. There are, however, many costs,
particularly in the field of marketing, over which the individual
farmer has little or no influence. The study and solution of prob
lems in this class is dependent upon cooperative effort of many in
terested groups. The potato producers are the ones, however, who

Agricultural Program

for

Aroostook County

17

must provide much of the initiative because it is to their income that
a large part of the benefits would be reflected. It is in this field that
the Aroostook Council and the Farm Bureau can demonstrate their
ability to represent the potato industry in accomplishing those tasks
that are beyond the individual producer.
It is in this field of costs that conclusive evidence is most lack
ing because research workers have found it difficult to obtain ade
quate information. The Council and Farm Bureau, being com
posed of representatives from various fields, are in a position to help
solve problems of this type for the betterment of the potato industry
and Aroostook county.
There are presented here, a few of the many possible oppor
tunities for study in this field of jointly shared costs. The list is in
no way complete and is introduced that it may lead to a better
analysis of problems confronting the county.
Storage Costs

Growers, in general, justify potato storage in two ways :
1.

That it is physically impossible to sell all potatoes at
digging time.

2.

That by storing the produce it is possible to take ad
vantage of price advances.

There is no doubt as to the physical impossibility of moving all
potatoes from Aroostook county during the digging season. The
volume of produce handled and the speed with which it must be
moved, due to climatic conditions, make storage essential. There
is, however, a question whether or not as new storage is needed,
it might be so located as to take advantage of lower transportation
costs.
Aroostook growers own many trucks that are not operated
after the digging season, regardless of the fact that the roads are
reasonably good during the months of October, November, and a
part of December. It would seem possible for producers having
quantities of seed and table stock that would go by boat to southern
ports, to place this produce in temporary farm storage at digging
time to be moved later with farm trucks to terminal waterfront
storage.
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The present method of handling potatoes in barrels and dump
ing into bins would make the extra handling costly both in labor
and in the increased bruising that would result. There are, however,
many practical aspects to using a bushel wooden box in which the
potatoes are picked, stored and moved to storage. A few farmers
in the county are using some of these boxes and are finding that
they have many desirable features.

Potato Houses Comprising Part of the County’s 6,600,000 Barrels of
Track Storage

There has been no study made of the factors involved in such
a development. It is apparent, however, that the development of
this practice would enable farmers not only to earn wages for
moving a part of their produce to the waterfront but also to reduce
the cost of moving fertilizer ingredients into the county. Care must
be exercised in the development of this type of storage to make
certain that important limiting factors are not overlooked.
The physical impossibility of moving all potatoes at digging
time clearly justifies the use of a larger amount of storage. There
is, however, a question as to whether the prices received later in
the season justify the cost of storage.
In general, it can be said that in years of heavy United States
production, it is very doubtful if stored produce shows much of a

Agricultural Program for Aroostook County
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margin over that sold in the early fall. While in years of short
United States crop, stored potatoes have shown better profits. There
are many factors that enter into storage costs that must be subtract
ed from the price advances received. A study of the weighted
average monthly cash-to-grower per barrel prices at Presque Isle
for the ten years 1921-1930 (prices adjusted to the 1910-14 base),
reveals the following relative to average price changes throughout
the year:
Weighted Average Price Potatoes per Bbl.
at Presque Isle adjusted 1910-14*

Month
September
October
November
December
January
February
March
April
May

Per capita production:
More than
Less than
3.5 bu.
3.5 bu.

$ .81
.81
.82
.80
.96
.93
.96
1.13
1.22

$1.65
2.08
2.27
2.05
2.43
2.23
2.37
2.59
2.22

Ave. ten years
1921-1930
$1.31
1.57
1.68
1.65
1.84
1.71
1.80
2.01
1.82

It is readily apparent from the preceding table that during
years of low production and high average prices, the advances fol
lowing the fall market are pronounced and pay big returns on stored
potatoes. During years of high production and low prices, the
storing of potatoes does not yield as high returns. During the past
four crop years, 1930-33, storage has resulted in heavy losses to
many producers.
The magnitude of the storage problem may be realized in part
when it is noted that in Aroostook county the track storage amounts
to a total of 6,667,784 barrels (18,336,406 bushels), the total num
ber of doors being 1,069. There is no information available as to
the amount of farm storage but with a crop range of from 7,714,900
* Unpublished undergraduate thesis “The Value of Table Stock Potatoes
to Aroostook County Producers,” Agricultural Economics Dept., Orono,
Maine.
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barrels for the county in 1922 to 16,028,363 barrels in 1929, it is
apparent that storage needs would show a wide variation from year
to year. Because the amount of storage needed is dependent upon
the yields, storage rates vary from 15 cents per barrel in years of
low production to 30 and 35 cents for years of high production.
There are other elements of storage costs that are important
and it is these that warrant the attention of the county perhaps
more than the item of rates. Potato sweating, bruising, freezing, and
drying out are expense items that show wide variation between
storage houses and every effort should be made to understand and
correct the causes. The Bureau of Agricultural Engineering, U. S.
Department of Agriculture, has instigated a research program to
determine the principles of desirable storage and efficient methods
of storage house construction and operation. This program should
be continued and encouraged and a plan developed to undertake a
further study of storage problems.
Insurance
Fire insurance on farm buildings and upon potatoes in storage
is written by many old line companies and a number of mutual
companies. In this field, as in many others, little information has
been made public. More information regarding this cost is needed
to clarify the situation.

Brokerage
The question of brokerage and sales methods has been previ
ously discussed. It is sufficient to state that there are many prob
lems in this field that warrant attention, in a program for Aroostook
county.

Transportation
Transportation and such related items as heat in transit, frost
adjustments, etc., account for about 70 per cent of the 55 to 60
cents per hundredweight spread between the grower’s price at
Presque Isle and the Boston jobber price. The 1934-35 crop, val
ued at 5 to 6 million dollars to the producer, paid freight charges
exceeding $10,000,000.
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A study of the October 1 price quotation of the U. S. Depart
ment of Agriculture Market News Service bears out the importance
of the transportation problem to Aroostook producers.
Itemized Costs Composing Boston Jobbers Price, October 1, 1935

Distribution of
Jobbers Price
in Cents per Cwt.

Distribution of
Jobbers Price
in per cent

Farmer for potatoes
Transportation (Presque Isle
to Boston)
Sacks, loading costs, brokerage
and miscellaneous costs

28.9

33.03

40.7

46.51

17.9

20.46

Boston jobbers price

87.5

100.00

Cost Items

It should be noted that these transportation costs do not include
items of heat, frost adjustments, and other items that are important
in winter shipping. There is a tendency for the producer to think
of transportation costs in the terms of freight charges only. There
are other costs that reflect upon the producers returns and warrant
attention in an Aroostook program.
Freight charges are public information and their importance
to the industry can be noted. This is not as true of many other costs
that demand equal attention. A study of 11,494 cars of potatoes
shipped from Aroostook throughout the 1934-35 season indicates
that $16,006.39 was paid by the shippers as adjustments for “transit
frost.” This figure applied to all Maine shipments for 1934-35
gives a total frost adjustment of $67,547.00. In other words, dur
ing the past season with potatoes at an average price of 42 cents
per barrel, “transit frost” adjustments equalled the value of 160,826
barrels.
There are also the items of demurrage charges, particularly in
the case of boat shipments, heat tag regulations, and the efficiency
with which car heating is carried out both by the shipper and by
the heater car companies. The cooperation of the United States
Department of Agriculture, the State agricultural agencies and
heater car and railroad companies should be solicited in a study of
factors relating to the winter shipping of potatoes from Aroostook.
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A study of car temperatures, as shown by recording thermometers,
would doubtless reveal information relative to poor cars and in
efficient methods. This information would be of importance both
to the income and the reputation of the Aroostook potato industry
and to the transportation concerns that depend upon the potato
traffic for revenue. It is also apparent that an organization having
the confidence of shippers and railroad officials could make very
worthwhile studies of shipping data recorded on car jackets and
billing papers.
Finances

The Aroostook potato farmer, because of the type of business
in which he is engaged must, it appears, make extensive use of both
short and long-term credit. The convenience, flexibility, cost, and
adaptability of the credit used are factors vital to the industry. As
previously noted, Aroostook county has, at the present time, a farm
indebtedness of about 28 millions of dollars. Much of this credit
is unadapted to agriculture and therefore unsatisfactory both to
the farmer and his creditors. Liquidation of insolvent properties
is slowly taking place as a result of the marked reduction in land
values. All steps possible should be taken to prevent this process
from gaining undue momentum, resulting in wholesale insolvency
and its related hardships. Much can be done both in studying forms
of credit and in acquainting farmers with the principles of sound
agricultural finance.
Taxes

It is a well established fact that tangible property is bearing
an unjustly large share of the tax burden in Maine. This is the
accepted conclusion of many tax studies yet every proposal in the
State Legislature to raise these funds from other sources has been
defeated.
The tax problem in Aroostook county is acute at the present
time, as evidenced by the disrupted financial condition of educa
tional and municipal agencies. In an attempt to understand the
scope of this problem, a sample, as of March, 1935, of ten repre
sentative Aroostook towns has been studied. The total assessed
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property valuation of the sample equalled 42.21 per cent of the
county valuation. In computing the following table, the results,
as shown by the sample, have been applied to the county.
Unpaid Tax Burden tn Aroostook

Total valuation real and personal property
Total assessment on property 1934
Unpaid taxes previous 1932
Unpaid taxes 1932
Unpaid taxes 1933
Unpaid taxes 1934
Total unpaid taxes

$37,335,155
2,078,806
334,480
276,273
111,840
834,641

1,592,989

It is, therefore, apparent that the burden of unpaid taxes now
equals 4.27 per cent of the total value of all real and personal prop
erty in the county, with 40.15 per cent of the 1934 assessment still
unpaid. The magnitude of this problem is apparent and, regardless
of the fact that little progress has been made, further effort should
be expended. It is true, also, that the local tax burden could be
greatly reduced by certain alterations in local governments. Much
attention should be given this phase of the problem.
The Committee wishes, again, to state that in this discussion
it has attempted to tabulate and discuss only a few of the major
problems. Further study will reveal a much larger field and as
each problem presents itself, it should receive the united attention
of all persons interested in the welfare of Aroostook county.

DEVELOPMENT OF OTHER SOURCES OF INCOME

It is only natural to expect that during a period of low potato
prices the attention of the Aroostook farmer turns to sources of
income other than potatoes. It is during these periods of low income
that much haphazard speculating is done as to the relative merits
of this and that type of crop, livestock, or industry as a supplement
to potato farming. In the past, the periods of low prices have been
followed by high prices and, with the return of Aroostook’s pros
perity, the idea of a supplementary income has been pushed into the
background.
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When the establishment of a supplementary farm income is
considered as a relief measure to solve the financial status of an in
solvent farm business, the issue is badly confused. The purpose of
a supplementary enterprise, whether for home consumption or for
sale, is to stabilize the farm business by reducing cash expenses or
by bolstering the farm income. Although supplementary enter
prises will, in a period of low prices, aid in maintaining a better
standard of living, they cannot be considered as the answer to the
Aroostook farm debt problem. The time to save money in Aroos
took is when the potato industry has money to save. Therefore, a
program for the establishment of additional farm enterprises in
Aroostook should be attempted with the long-time viewpoint.
Products

for

Home Consumption

Climatic conditions have, in the past, done much to convince
Aroostook farmers that a large part of the household products con
sumed must be purchased from other areas. During the past years
of low potato prices, necessity has forced many to produce a large
part of their foodstuffs and they have found these new practices
very desirable. Every aid should be given to a program for the
further advancement of this interest.
Care should be taken to select only those enterprises that can
be adapted to the climatic, soil and managerial facilities available.
Following are a few suggestions of products having possibilities.
Cereals for livestock feed and flour needs
Garden vegetables
Berries,—fresh and for canning
Meats, various kinds, fresh or preserved
Dairy products
Poultry products

Supplementary Products

for

Sale

Climatic conditions and geographic location limit Aroostook
county to the production of relatively few marketable products.
Potatoes have, until the past four years, returned satisfactory in
comes and it is very doubtful if this industry will ever be supplanted
as the major source of cash income. However, it is desirable that
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other sources of income be developed to stabilize the financial condi
tion of the county during periods of low potato prices, similar to
the one existing at the present time.
It should be noted that there are many Aroostook farmers that
have always supplied a limited quantity of crop and livestock prod
uce for local consumption at reasonably profitable prices. The
farmer supplying milk to a nearby village and the one producing
strawberries for a similar trade are an example of this group. It
must also be recognized that although a few farmers can receive a
good income from this trade, it does not necessarily follow that all
farmers could sell in this way at desirable prices.
In the discussion that follows, an attempt has been made to
present these problems, not as they apply to an individual farm, but
as they apply to Aroostook county in general.
Cold Storage

The subject of cold storage has, during the past year, received
considerable discussion in Aroostook county. Much of this com
ment has been highly theoretical because it has been based not only
upon suppositions as to the market for stored produce but also upon
varying ideas as to the type and volume of products available for
storage. A brief discussion of facts relating to cold storage seems
advisable, not as an analysis of the field, but as a guide to further
discussion.
The sole purpose of cold storage is to make it possible to delay
the consumption of a commodity to improve its quality, or to ob
tain a more desirable price. It is, therefore, apparent that cold
storage activities include only the readily perishable produce, such
as dairy and poultry products, fruits and meats. Cheese, beef and
certain other meats are held partly to improve quality, while eggs,
butter, fruits, and many other products are held only for better
prices.
It would seem that cold storage developments in Aroostook
must, of necessity, be based upon the egg and poultry business with
the other types of produce being added when their profitableness
has been established. In general, the poultry enterprise is more
readily adjustable to available feed and labor and provides a more
rapid turn-over of labor and capital investment than is possible
with other types of livestock.
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COLD STORAGE FOR EGGS AND POULTRY
*

“If the production of eggs were evenly distributed throughout
the entire year, or if equal quantities of fresh-killed poultry were
available for market each month, the marketing of these two prod
ucts would be much simplified. But statistics show that over onehalf of the total egg production for the year is produced during the
four months of March, April, May, and June, and the total receipts
of dressed poultry in the four principal markets of the country for
the three months of November, December, and January are almost
equal to the total receipts in those markets for the remaining nine
months.
“Withdrawal of eggs from storage usually begins during the
latter part of July when under-production of fresh eggs of good
quality develops, but no appreciable quantity is delivered until Au
gust. The peak of storage holdings is reached by the first part of
August; then withdrawals gradually increase until by the first of
January the supply is almost exhausted.
“More poultry is stored during December than during any
other month; the peak of storage holdings is usually reached in
February and the low point in September. Quantities of poultry
are often carried over from one year to another, but on account of
considerable deterioration in the product in the second year, hold
ers always endeavor to dispose of their stock from season to season.

WAREHOUSES IN PRODUCING SECTIONS

“Warehouses located in the producing sections have the advan
tage of receiving their goods in a fresher condition than can the city
warehouses. The sooner both eggs and poultry are placed in stor
age after they are prepared, the better will be the delivered product,
and considerable freight** and storage charges will be saved by cull
ing and disposing locally of both eggs and poultry that are not suit
able for storage.
* The Cold Storage of Eggs and Poultry,” U. S. Department of Agri
culture Circular No. 73.
** Standard carlot eggs equals 400 cases of 30-dozen each. Express per
case (53 pounds) Presque Isle to Boston, 65 cents; Bangor to Boston, 55
cents; Augusta to Boston 44 cents.
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“The great difficulty in successful operation at country points
is in keeping the storage room well filled throughout the entire year.
The peak of egg holdings lasts only five or six months, after which
withdrawals and consequent emptying of the storage rooms rapidly
occur.
COST OF CONSTRUCTION

“The cost of the warehouse varies in different localities and ac
cording to the size, material, and type of construction. Recently
built warehouses, of the most modern type, have been erected at a
cost varying from 35 to 41 1/2 cents per gross cubic foot of space
enclosed.
“Added to the above figures must be the cost of the ground on
which the plant is erected and the cost of financing, railway track
age, etc. The tariff in most storages is figured by the pound, al
though some warehousemen feel that a more equitable charge could
be made if the tariff was based on the cubic feet of space occupied,
rather than on the weight of the package. Following is a table
showing a sample of actual cold storage rates.
Cold Storage Tariff on Eggs and Poultry
and Quantity 1928

First
month
(cents)
Eggs per case:
Under 50 cases
50-199 cases
200 cases to 10 car lots*
10 carlots and over
Poultry per 100 pounds:
Unfrozen:
Less than 5000 pounds
5000 pounds and over
Frozen:
Less than 5000 pounds
5000 pounds and over
* Standard carlot contains 400 cases.

by

Class

Each addi Season rate
tional month to Dec. 31

(cents)

20
16
14
13 1/2

10
8
7
7

35
30

20
18

30
25

20
18

(cents)

60
55
50
50
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“Among average persons not familiar with the egg and poultry
industry, there seems to be an erroneous impression as to the profits
to be made through storage. Offhand, it would seem logical that
eggs would be higher in wintertime than in the spring or summer,
and that any one who stores eggs during the latter season would be
sure of great financial profits. There are many things not apparent
to the layman, however, to be taken into consideration. It is true
that prices for fresh eggs will be higher in the winter than in the
spring, but it is not always true that prices of storage eggs will
follow this trend. The cost of storing eggs, although apparently
small per month, is a considerable item of expense in the course
of a season. Added to this is the interest on the money invested,
the insurance, and the deterioration in quality. This last item is
probably the most important factor, as many eggs that go into
storage are of a higher grade than they will be when they come out.
This means that eggs bought as storage packed Extra Firsts must
often be sold as Refrigerator Firsts, and the difference in price
between the two grades often represents the profit or loss that the
holder will make on his storage holdings. No matter how carefully
eggs are prepared, there is sure to be some storage loss from
spoiled, broken or watery eggs.”
Poultry

in

Aroostook

An analysis of the 1930 census reveals the fact that of the
6,459 farms listed in Aroostook county, 5,110 or 79 per cent report
ed a total of 140,114 hens, giving an average flock of 27 per farm.
If we carry this analysis still further, we find that in 1929, the aver
age production per hen was seven dozen eggs. Also these farms
sold an average of 123 dozen eggs and 29 chickens at 44 cents and
$1.30 respectively.
The success or failure of a poultry enterprise in any locality
is determined largely by the ratio of feed costs paid to egg and
poultry prices received. Farmers in Aroostook, for the most part,
produce satisfactory crops of oats, barley, and wheat. Excellent
range conditions and some green foods would also be available.
With these assumptions, it is possible to confine our attention to
the mash and scratch feed problem.
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Using recommended Maine formulas, wheat and oats are
found to comprise 45 per cent by weight of the starting, growing,
and laying mashes and 33 to 50 per cent of the scratch grains.
There is some question as to the amount of barley that can be used
to substitute for corn. Some authorities have suggested barley as a
complete substitute but it is conservative to say that under proper
feeding practices, barley can be used to replace one-half of the
corn. This would mean that an additional 14 per cent of the mash
and 20 per cent of the scratch could be grown in Aroostook.
On December 12, 1935, feed quotations at Boston plus freight
at 39 cents per cwt.,
*
made it possible to mix the recommended lay
ing mash at Presque Isle for $2.50 per cwt. plus labor costs. If
barley, oats, and wheat were supplied from home grown feeds, the
cash expenditure per 100 pounds of this mash would be $1.23 for
other ingredients. Or considering it from another angle with the
mixture at $2.50 per cwt. and grain prices at their present level,
the value of the home grown feeds used would be: Barley $1.12,
wheat $1.08 and oats $.85 per bushel. This would be equally true
in the case of starting and growing mashes and scratch rations.
The yearly egg production in the poultry sections of Maine
averages about twelve dozen per hen. Aroostook, according to the
1930 census, has an average production of seven dozen. It is
doubtful if the average production in Aroostook would equal that
of southern Maine, because of more adverse weather conditions,
if no other factors were involved. The establishment of better
care and feeding practices in the county would, however, bring
about a much higher production.

EGG AND POULTRY SUPPLIES AND PRICES

A study of the sales of 198 retail concerns in Aroostook** dur
ing 1926 reveals the fact that of the 265,366 dozen eggs sold,
125,733 or 47 per cent were produced outside the county. The
heaviest shipments of outside eggs were during the winter months,
16.37 per cent being storage eggs.
* Freight rate carlot, 21 cents per cwt. Boston to Augusta; 25 cents per
cwt. Boston to Bangor and 39 cents Boston to Presque Isle, Maine.
** Maine Agricultural Experiment Station Bulletin 355. No study was
made of the 17 chain stores operating in the county.
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In order that definite knowledge of egg and poultry prices
may be available, there is submitted here tables of average farm
prices over a period of years.
Maine Farm Prices 1930-34

Year

Eggs
per dozen

Chicken
per lb.

1930
1931
1932
1933
1934

38
31
26
24
28

24
21
17
14
14

In conclusion, it can be said that the expansion of the poultry
enterprise in Aroostook county offers possibilities worthy of
further study. The promotion of this enterprise, especially if it
involves cold storage operations, should be preceded by detailed
studies of all available information.
The care and management of a successful poultry unit involves
a detailed knowledge of the enterprise. Care must be taken to
guard against losses, both in the farm and marketing operations,
due to a lack of experience and to poor management practices.
Creamery

The organization of a creamery, especially if of a cooperative
nature, must be carefully planned. The investment necessary to
establish and equip a small creamery is estimated at from thirty to
forty thousand dollars. Regardless of the method of financing such
an enterprise, it is certain to fail unless its patrons are interested
in the enterprise from a long-time viewpoint.
The volume of business necessary for the successful operation
of a creamery depends upon the type of product produced, the size
of the initial investment and many other factors. In general, it
can be said that a cream shipping plant or a cheese factory might
operate on 50,000 pounds of butterfat
*
per year, a butter factory
* Creamery butter averages 80 to 85 per cent butterfat. The remaining
15 or 20 per cent consists of water, salt, and minor ingredients.
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would need 100,000 pounds, and a creamery making several prod
ucts about 200,000 pounds of butterfat per year. To carry this
analysis further, it can be said that with the average production
per cow in Maine about 2,000 quarts of milk, the sales from 1,000
cows would equal about 150,000 pounds of butterfat per year. A
creamery with a good market for its products might find this vol
ume satisfactory.
A creamery in Aroostook county would, due to location, find
its most desirable market within the county. The question of
whether or not this market would provide the necessary outlet for
the produce manufactured, is one that must be given careful atten
tion. The study previously referred to, made of 198 retail estab
lishments in Aroostook for the year 1926,
*
indicates that of the
211,811 pounds of butter sold during the year, 104,939 pounds were
produced outside of Aroostook. The average price of local butter
was 46 cents compared with 49 cents paid for creamery butter.
During the same year 116,053 pounds of butter substitutes at 24
cents per pound and 93,637 pounds of cheese at 30 cents per pound
were purchased from outside sources.
Butter is a product that is easily stored and transported, there
fore, the price variations throughout the season are small regard
less of the locality. The national butter supply will, therefore,
determine to a large extent the price of butter in Aroostook. The
average price of 92 score butter at New York for the five years
1930-1934 was 26.64 cents per pound.
In conclusion, it can be said that a creamery in Aroostook has
many difficulties to combat that are not common to most successful
creamery enterprises, the chief one being that the farmers have had
very little experience in the dairy industry. Careful study and
good judgment must be exercised in the establishment of such an
enterprise or heavy financial loss is certain to result.
Market Peas

The production of market peas in Aroostook for sale in the
large eastern markets has received careful study during the past
two seasons. Trial plots of a few acres have been grown in the
Van Buren and Sherman areas under the supervision of the Coun
* Agricultural Experiment Station Bulletin 355.
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ty Agent. The success of this enterprise has not yet been definitely
established. It can be said, however, that although a good yield
and a fine quality of product was produced, it is doubtful if market
peas will prove to be a profitable crop for relatively large numbers
of farmers in Aroostook. The fresh pea market is very limited and
because of the perishable qualities of the product and the impos
sibility of delaying its harvest and sale to take advantage of better
market conditions, it is doubtful if Aroostook farmers will find,
over a period of years, that a large acreage of this crop is desirable.
Canning Peas

The possibility of growing canning peas as a supplementary
crop in Aroostook has received considerable discussion during the
past year. The pea is an excellent legume and will produce well in
Aroostook. It is a crop that could fit very nicely into a potato crop
rotation. However, as with the fresh pea enterprise, the profitable
ness of the crop is questionable, due to the marketing problems in
volved.
Canning peas must be mowed and hauled to a viner where the
peas are removed from the pod. The weight and bulk of vines that
must be handled and the speed with which they must be vined in
order to obtain a high quality product, makes it necessary that
viners be conveniently located. Once the peas are vined, although
from the standpoint of bulk they could be easily transported, it is
necessary that they be canned within a few hours to preserve their
quality. It is, therefore, apparent that if canning peas were to be
produced in the county, at least one factory and probably five or
more viners would be necessary.
The stumbling block to this enterprise in Aroostook is the fact
that there may be only the one product to can. Therefore, the fac
tory could operate only about three weeks of the year. An estimated
investment is as follows: $1500 for each viner which, with the
usual number of four units, would amount to about $7000 per vin
ery for land, building, and machinery. It would be necessary to
have from four to ten viners to get the needed volume of peas for
canning. The factory itself would probably have a total cost for
land, buildings, and equipment of from $40,000 to $50,000.
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The market for canned peas is well supplied at the present
time which further limits the possibilities of success in Aroostook.
U. S. Department of Agriculture reports of produce in storage
indicate that the supplies of canned peas in storage are ample to
meet market demands for two years. Many peas will be canned
next year but the possibilities of this enterprise in Aroostook are
questionable. Further study should be given this problem with
special attention being directed toward other crops for canning.
The plea a for diversification has been made during every low
price period but, to date, commodities sufficiently attractive to main
tain the farmer’s interest have not been found. As stated, the first
carefully planned trial of new commodities, namely, market peas
and lettuce, has been carried out by selected growers under the
direction of the Extension Service. Other agencies, including the
U. S. Department of Agriculture, the Maine Agricultural Experi
ment Station, State Department of Agriculture, and the Bangor &
Aroostook Railroad, have cooperated.
The Agricultural Experiment Station is testing new varieties
of vegetables in Aroostook and should be encouraged to work on
new commodities, with the Extension Service watching the results
of tests and arranging with producers to act upon them.
A More Efficient Utilization

of

Potatoes Not Shipped

STARCH MANUFACTURE

A portion of the potatoes produced in Aroostook should not
be placed upon the consumers market because of unsatisfactory size
or quality. This produce should be used for stock feed or manu
factured into by-products of which starch is by far the most im
portant. During periods of low prices, large quantities have moved
to factories as evidenced by the fact that in the shipping season
1934-35, seven and one-half to eight thousand cars of Aroostook
potatoes were ground for starch. Some of the details concerning
the industry and its importance to the state are brought out in the
following quotations from a report of the Foodstuffs Division,
U. S. Department of Commerce:
“Potato starch is produced in the United States, principally in
the State of Maine.” Maine produces at least 90 per cent of all
potato starch manufactured in the United States.
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“The yield of commercial starch from normal cull stock is
15 per cent of the weight of the potatoes, or about 8 or 9 pounds a
bushel (22 to 25 pounds per barrel). Smaller yields occur when
frozen, partly decayed, over-ripe or sprouted stock is used, but such
material will usually make starch of fair quality. The price of
potato starch at present (1935) is about three cents a pound.

Ninety Per cent of the Potato Starch Produced in the United States
Is Manufactured in Aroostook County

“Simplicity of the manufacturing processes, the low initial
and operating costs of a starch factory and the fact that the fac
tories are not subject to rapid deterioration when idle, make potato
starch manufacture easy. All grades of potatoes yield starch of
good quality, and potato starch finds a wide market in manufac
turing and as a food stuff.”
The importance of this by-product to the producers and to the
potato industry is clearly evident. The manufacture of potato
starch possesses excellent possibilities as a means of disposing of
surplus produce. A better understanding of this field should be an
important part of an Aroostook program. Studies should be made
of the methods now in use in Aroostook and elsewhere with the
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objective of improving the quality of the manufactured product.
These studies should also consider methods of decreasing expenses
in manufacturing, of recovering a larger per cent of the starch
content and of making use of the potato refuse.
U. S. Potato Starch Production

and

Imports

U. S. Department of Commerce
Year

*
Production
Pounds

1904
1909
1914
1919
1921
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934

Value

27,709,400
24,873,415
23,540,472
16,477,186
8,924,927
4,689,751

$ 924,476
823,019
718,006
1,099,028
323,192
182,168

10,127,556

409,214

8,014,425

434,361

14,539,709

491,555

15,599,328

408,444

9,283,000

248,000

Imports**
(lbs.)

11,440,574
10,714,747
19,766,890
27,272,048
17,216,209
28,282,397
15,940,563
18,304,625
10,742,234
13,194,911
13,621,506

* Source—Reports of the Bureau of Census
** Source—Foreign Commerce and Navigation of the U. S.

ALCOHOL MANUFACTURE
*

The possibility of manufacturing fuel and beverage alcohol
from potatoes has been the subject of considerable discussion dur
ing the past years of low potato prices. Little or no information
has been available to show what economic possibilities such an en
terprise could enjoy in Aroostook. In general, the discussion has
been prompted only by a desire for a more satisfactory farm in
* This information was summarized from Senate Document No. 57, “Use
of Alcohol from Farm Products in Motor Fuel, May, 1933.”
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come with little thought being given to whether such an industry
could or could not provide that improvement.
The two main uses of alcohol in large volumes are for bev
erage purposes and for fuel through blending it with gasoline. It
is generally assumed that the alcohol manufactured from potatoes
would find its chief market outlet as a fuel blend.

IS AN ALCOHOL-GASOLINE BLEND POSSIBLE?
Alcohol, either 95 or 99.5 per cent, blends easily with gasoline and
forms a very satisfactory fuel. The blends can be made at any
ratio but the 5 or 10 per cent alcohol blend is thought to be the
most desirable.
WHAT ARE THE CHARACTERISTICS OF A BLEND
AS A FUEL? The physical characteristics of a 10 per cent blend
of alcohol (99.5 per cent) and gasoline are not noticeably different
in appearance from those of gasoline alone. The actual difference
in the blend from regular gasoline is as follows:
The blend would have 3 per cent less heat units, tending
to make a motor run somewhat cooler.
2. The horse power developed would be slightly increased.
3. Fuel consumption would be slightly increased.
4. Engine operation would be smoother.
5. Less carbon would be formed.
6. The mixture would be slightly corrosive and tend to re
move the varnish from pipe couplings, carburetor floats,
etc. (This objection can be easily overcome.)
7. Engines would tend to start somewhat harder.
8. The anti-knock rating of the fuel would be increased.
(Octane rating is increased from 66 to 74 by a 10 per cent
blend.)
1.

In general, it can be said that any alcohol gasoline blend makes
possible a cooler, more powerful and smoother running engine.
To counteract these benefits, a blend gives less mileage, slower
starting at a low temperature and has a tendency to separate if mois
ture is present. It can be concluded that as automobile and tractor
fuel, the blend would probably be as good as gasoline alone and
no better. It must, therefore, be assumed that for alcohol to be
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used in a blend, it must sell at a price per gallon comparable to that
paid for gasoline.

WHAT INCOME CAN BE OBTAINED FROM POTA
TOES USED IN MANUFACTURING ALCOHOL? The
manufacture of alcohol from potatoes is accomplished as follows:
The potatoes are first cooked until soft. They are then cooled
to 140° F., mashed and malt is added. The malt commonly used
is germinated barley. The enzymes in the malt change the potato
starch to a sugar. The sugar solution thus obtained is cooled to 65
to 80° F. and transferred to the fermenting vats where it is treated
with yeast. When fermentation is complete, the “beer,” as it is
called, containing 6 to 8 per cent alcohol, is subjected to distillation
to separate alcohol.
A bushel of potatoes will yield approximately .76 gallons of
99.5 per cent alcohol and would require .073 bushels of malt.
Assuming that the alcohol will be used for a fuel blend and that
the blend is not better than gasoline, then the price of the blend
must not exceed the gasoline price, if it is to find a market. Gaso
line prices in the United States range from about 8 cents per gallon
to 21 cents for standard grades. The average United States price
is about 13 cents per gallon. The best proposition in Aroostook
would be to produce fuel alcohol for county or nearby consumption,
thus decreasing the distributing costs and also competing with a
gasoline price averaging about 15 to 16 cents plus a five-cent state
and federal tax.
The expenses of fuel alcohol manufacture per gallon are ap
proximately as follows:
Factory with an Alcohol
capacity per day of:

9000 gallons

Manufacturing
Blending and distribution
to consumer

State tax

56,250 gallons

cents

cents

14.5

10.3

6.

6.

20.5
5.

16.3
5.

25.5

21.3
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It is, therefore, apparent that if this product is to compete
with gasoline at 21 cents per gallon, both large and small factories
would operate at a loss if the potatoes used were given them. If
we assume that the tax would apply to gasoline and not to the al
cohol blended with it, then the small factory would still be unable
to pay anything for the potatoes used while the large factory could
pay 3.6 cents per bushel or 9.8 cents per barrel delivered at the
plant.
It can be definitely concluded from all available information
that the manufacture of alcohol from potatoes is not practical in
Aroostook county.

THE MANUFACTURE OF OTHER BY-PRODUCTS

There have been many suggestions made as to the possibility
of using potatoes in the manufacture of glucose, vinegar, break
fast food, and other similar types of products. There is little or no
definite information available as to what income such manufactured
products could return to the producer.
Too often widespread county interest has been aroused re
garding the introduction of a new industry to use potatoes when
that interest has been based upon whether or not the by-product
can be made from potatoes instead of what that industry could re
turn to farmers as pay for the potatoes used.
The quantity of potatoes available for manufacture varies
greatly from year to year, due to supply and price conditions. It
would, therefore, seem wise to avoid the introduction of new potato
by-product enterprises unless it can be definitely established that
they will return better farm incomes than can be obtained through
the sale of potatoes to starch factories.

Agricultural Program

for

Aroostook County
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SUMMARY
Aroostook county, clue to the four years of low potato prices,
1931-1935, has built up a farm debt structure that threatens to
bring about wholesale farm insolvency. The problems confronting
the farmers are universal for the county and are largely unrespon
sive to individual farmer effort. All interests in the county must
be marshalled in a united attempt to place the Aroostook agricul
ture on a more economical basis and thus to aid in restoring satis
factory farm and business conditions throughout the county.
An Aroostook county program should be directed mainly
toward the study and solution of the following problems:
1.

2.
3.

4.
5.
6.
7.

8.

9.
10.
11.

12.

The establishment of more uniform methods of selling
potatoes.
The establishment of grower representation in terminal
markets.
The stimulation of potato consumption through adver
tising and other methods.
The recognition and elimination of unnecessary produc
tion and marketing costs.
The improvement of the quality of produce shipped
through the use of better handling methods.
The development of soil conservation methods.
The development of better storage facilities and the un
derstanding of the factors involved.
The study of insurance, brokerage, and transportation
rates.
The detailed study of transportation and heater car ser
vices, transit frost losses, and related items.
The promotion of better methods of farm finance.
The promotion of practical supplementary crops and
livestock.
The development of a more efficient and greater utiliza
tion of potatoes not shipped.

